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ELECTRIC-ARC SMELTIFG FOk THE PROIUCTION OF DISC-SHAPED MILLERS
Bnge Z; M. Ryzhik

Eloectric-arc smelting 18 tho most econcmical method of prodacing, with a
ninimm: cousmgtion of eteel, composite cutting Soovls mads of high-speed steel. The
electrndes may he bithsr forged or cast 1r high-speed steel. They can also be smelbed
from high-speed stesl by introducing alloy components into the compcsition of the
Platirg mixatee snd applying it i 2 thick layer on the surface of lcw-carton eteel
products. .

Pisc-shaped millexs mmde entirely of high-apoed szteel are noth gufficlently durable,
%o increage their dnrability the unse of electric-arc smelting wac proposed (introdnced
in the Iszhor Plant dy 2 group of vorkers, I. I. Poporov foreman)}. Tho body of the
willer was weds of lov-carton stesl. Bpeclal electrodes applied a covering layer &t
1ts circumferance. It was very diffioult to select a proper mirturs, eas the ccre
of the electrods was an crdinary lov-carbon sterl wire 5 millimeters in diamstar.

After much experimenting, ve obtained a high-spevd steel alloy with a requisite
harduess of Rg equals 60-6h by means of heat-Tinishing operaticns.

The technologi procass o2 producing composite millers consisted of the Zo0llow-
ing operstions, Prepared cores wore coated vith a special cosposition (ses »slowh,
Tho thicimess of the coating was 1.0-1.5 millimeters per side. Tke corting muinea
4he arcs ¢nd protectod the fused-on metal from the action of nitrogen and OIYRen
g the circumembient atmosphere, and also ensured high-spee” steel quality in thg cover-
1ng 1ajer. The costed electrofes wurs tewpered in an annealing fmimace under natursl
. cgiditiens for 1 to 3 hours. .

Coxposition of tho Cseting

Chromium 18,0 Chalk Q.0
" Molybdemum 10.8 Mardle 1806
Yanadium 2.1 Quarts 2.7
Tungsten 17.0 Plucrapar k.5
Carbon 3.3 Concrete 1.0
Ferrotitanium 3.6 b, \
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The body of the miller rested in & device made of red copper 4o retain the
fulwdson metal and sjcure the proper form in emelting. Skelting toock place im -
; a di¥ect-ourrent mechine, although equally good rasulis vere obtainsd from alter-
. ) nating current., The wsthod employsd in smelting does not d1ffer from the method
uoal in welding with thickly coatsd eisctrodes { & current ddrsity 40 - L5 augperes
Per millimeter of diameter).

The ilkelted half~finighsd millers were hammered and the resultant dlsks wsre
tespored and tooled. The meterial praparsd for millers was subjectsd to heat finish-
ing according to the following meXhod.

The object is ewelted snd the semifinished product ie then placed im hot sand
200 - 300 degrses in tempsratuve, :

Hoxt the "roduct 1s annsalel at SUO0 - 1,100 degress; annseling aftsr peening
is at 950 - 1,170 2egrses.

Quenching 18 performsd after tooling by slowly henting to 900 - 1,000 degrees
and then rapldly heating %o 1,200 - 1,300 degrees, £ ons minute st this temperavdre,
The product 1e coolsd by & Jjet of dry comprsssed air op linseed ofl.

High-texmperature annealing is et 650 - 600 degrees for S-mimmte perdcds. If,
however; the composition of the steel is usknown, the annealing temperaturs 1s %o be
570 Segreos.

Hext the cutting parts of the miller vire polichsd. The quality of the cutting
parts vas controllsd, at firet by means of experimente on their herdness, later by
cxperivents in production conditions,

- Taviwy oiporimsnis snowed TOAT COMPOSiITe MLLILArs Vere more aurable than millers
e entirely of Digh-speed stesl. A highspesd stesl miller 5 millimeters thick and
150 alllimcters 1n diemeter need. regrinfding after 2 howrs of service and can Pe
#oground 5 or 6 times. A ccuposite miller will operats withouwt regriuding for 2 to 6
hours with the sams numbe> of regrirdings.
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